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Description 

[0001] This invention relates to prostlieses for l^nee 
replacement. The features of the preamble of claim 1 
are known from the document FR-A-2 663 536. 

Background of the Invention 

[0002] Most of the knee replacement designs in cur- 
rent use are of the Condylar Replacement type, where 
the arthritic joint surfaces are resected and are replaced 
with metal and plastic surfaces. There are two conflict- 
ing requirements in design; first, the desirability for free- 
dom of motion requires relatively low conformity be- 
tween the femoral and tibial surfaces, while the desira- 
bility for low contact stresses on the plastic surface re- 
quires high confonnity. This conflict similarly applies to 
the patello-femoral bearing joint. 

Summary of the Invention 

[0003] The present invention provides several ap- 
proaches to a solution of this dilemma. First, It provides 
a femoral component which alters the sagittal radius and 
which has continuous contact surfaces for the tibial sur- 
face and also, preferably, with the patella surface. Sec- 
ondly, the invention relates to a sliding bearing type of 
prosthesis where guide tracks for the tibial bearing sur- 
face are curved in the sagittal plane to provide the nec- 
essary stability, as well as freedom for translatlonal mo- 
tion in the anterior-posterior direction. 
[0004] The above two broad concepts may be com- 
bined in a single prosthesis or employed individually de- 
pending on the requirements of a particular case. The 
invention also includes variations of the above concepts 
and various designs of tibial components. 
[0005] Another problem In the design of a knee pros- 
thesis is to provide for the proper degree of rotational 
freedom of motion, without at the same time leading to 
an unstable linkage or one which is insufficiently robust 
to withstand loadings and movement during walking. 
The invention is therefore also directed in another as- 
pect to an artificial knee joint in which this problem is 
addressed. 

[0006] According to the invention there is provided a 
knee prosthesis which comprises the features of claim 
1, 

[0007] The prostheses of this invention are of the con- 
dylar replacement type. In prostheses of this type, some 
or all of the natural collateral and cruciate ligaments are 
retained to give stability to the artificial joint. Often, be- 
cause of the difficulty in resecting the natural joint sur- 
faces without damaging the cruciate ligaments, it is the 
practice to resect at least the posterior cruciate liga- 
ment. However, the collateral ligaments are generally 
retained. 

[0008] Normally, the condylar surfaces of the femoral 
component are shaped to conform quite closely with the 



depressions or concavities In the menlscal component 
over a large amount of flexion so as to minimise stress 
high points- Such high confomrilty Is compensated by the 
sliding freedom of the menlscal component on the tibial 
5 platfomi. 

[0009] Preferably, the tibial bearing surface, when 
viewed in one or more sagittal sections, has a radius of 
curvature which substantially corresponds with the ra- 
dius of the bearing surface of the femoral component. 

10 However, there may be differences in the profiles of the 
sagittal sections, provided that contact is substantially 
continuous from posterior to anterior. Indeed, this is de- 
sirable to provide for the required laxity In the joint. For 
example, the radii of the femoral sagittal sections may 

15 be slightly smaller than the radii of the con-esponding 
sections of the tibial bearing surface, so as to allow suf- 
ficient clearance for taking up differences in surgical 
placement of the two components of the prosthesis, and 
allowing adequate laxity for nomial functions. 

20 [0010] Where the cruciate ligaments are retained in 
the fitting of the prosthesis, the femoral component por- 
tion which encases the resected condyles may be 
formed wrth a slot to permit passage of the ligaments. 
However, many surgeons prefer to resect the cruciate 

25 ligaments and in this case, the femoral component may 
be continued in the distal/posterior region across the full 
width, i.e in the lateral-medial direction. 
[001 1] The extent to which the constant radius of the 
femoral component in sagittal planes extends around 

30 the distalmost point is the amount sufficient to give the 
desired degree of flexion of the joint. 
[0012] Preferably, the anterior face of the femoral 
component is formed with a patella groove which is 
shaped so that there is contact between the patella and 

35 the groove through all degrees of flexion. 

[0013] Confonnity of the femoral and tibial bearing 
surfaces during all stages of flexion gives increased 
contact area between the metal and plastic meniscal 
bearing surfaces, leading to reduced wear and defor- 
ce mation. Also, as the sagittal curvature of the tibial com- 
ponent is upwardly concave, the up-sweep of the tibial 
bearing surface posterioriy and anterioriy gives in- 
creased stability in anterior-posterior, medial-lateral and 
internal-external rotations. Close contact between the 

45 patella (whether natural or artificial) with the patella 
groove during all stages of flexion also contributes to 
greater stability of the joint. 

[0014] The tibial component of the knee prosthesis 
comprises a metal platform which is adapted to be se- 

50 cured to a resected tibia and a plastics meniscal bearing 
component is mounted for sliding movement thereon, 
and is guided In a substantially a-p direction. The mating 
surface between the plastics component and the metal 
platform may be flat or, altematively, may be substan- 

55 tially cylindrical, with the axis of the cylinder extending 
in a lateral-medial line and the radius of the cylinder be- 
ing larger than the maximum sagittal radius of the bear- 
ing surface between the femoral and tibial components. 



2 



3 



EP 0 634 155 B1 



4 



The curvature of the bearing surface between the fenfi- 
oral component and the tibial component in the sagittal 
plane is In the same sense as the curvature of the cy- 
lindrical mating surface, between the plastics compo- 
nent and the metal platform. 

[001 5] By providing for sliding movement in the ante- 
rior-posterior direction, the prosthesis has freedom of 
movement in the anterior-posterior direction, which al- 
lows a higher degree of flexion, while reducing shear 
stresses in the component-bone interfaces. 
[0016] The provision of a cylindrical bearing surface 
between the plastics component and the metal platform 
viewed in a sagittal plane has the advantage that it con- 
strains the movement in the anterior-posterior direction. 
Also, the upwardly curved interface between the plastics 
component and the metal platform introduces increas- 
ing constraint due to gravity forces as the plastics bear- 
ing component displaces further away from its central 
position. 

[0017] However, a concave platform is not essential 
and flat tibial platforms have the advantage that it is eas- 
ier to provide for a degree of relative rotational motion 
between the menlscal component and the tibial plat- 
form. 

[0018] It has been found to be advantageous to pro- 
vide for a degree of rotational movement of the meniscal 
component on the tibial platfonm of up to about ± IS"", 
more often about ± 10*", in addition to a degree of a-p 
sliding motion. Generally, the degree of extemal rotation 
should be greater than the intemal. It has been found to 
be advantageous to bias such rotational motion so that 
the meniscal component and femoral component ro- 
tates about a vertical axis displaced medially of an a-p 
axis extending generally through the centre line of the 
tibial platform. This tends to increase the stability of the 
joint because the medial condyle and the corresponding 
tibial articular surface are broader and the rotation of the 
natural knee is about a medially displaced axis. 
[0019] In accordance with a feature of the invention, 
this rotational bias is very simply achieved by providing 
stop means to constrain movement of the meniscal 
component on the medial side of the prosthesis. Con- 
veniently, an abutment is positioned to project upwardly 
from the tibial platform on the posterior side and medially 
of the centre line, 

[0020] Various features and advantages of the 
present invention will become clearer from the following 
description and accompanying drawings in which 

Figures 1 to 13 give background informations and 
Figures 14 to 15 show embodiments of the present 
invention. 

Figures 1(a), (b), (c), (d) and (e) are perspective 
views of the nonnal knee at various degrees of flex- 
ion from 0 to 120°, 

Figure 2(a) is a perspective view of a knee fitted with 

a prosthesis at zero flexion, 

Figure 2(b) Is a perspective view of the knee (with 



the femur removed for clarity), fitted with same pros- 
thesis at approximately 90° flexion, 
Figure 3(a) is a perspective view of a femoral com- 
ponent, 

5 Figure 3(b) is a view similar to Figure 3(a) of a mod- 
ified fomi of the femoral component. 
Figure 3(c) is a perspective view of a tibial compo- 
nent intended for use with the femoral component 
of Figure 3(b). 

10 Figure 4(a) is a perspective view similar to Figure 3 
(a) and Figure 4(b) shows a perspective view of a 
con-esponding tibial component, 
Figures 5(a), (b) & (c) show, diagrammatically, sag- 
ittal views of a prosthesis (Figures 5(b) & (c)) com- 

15 pared with a conventional design (Figure 5(a)), 

Figure 5(d) is a sagittal view of the profile of a patella 
replacement (in broken lines) compared with a con- 
ventional replacement (full lines), 
Figure 6 is an underside view of a femoral compo- 

20 nent showing the confomriity of the patella with the 
patella groove. 

Figure 7(a) is a plan view of a tibial component. 
Figure 7(b) is a section taken on the line B-B in Fig- 
ure 7(a) with the invention, 
25 Figure 7(b) is a section taken on the line B-B in Fig- 
ure 7(a), 

Figure 7(c) is a section taken on the line A-A in Fig- 
ure 7(a), 

Figure 8(a) is a plan view of a modified tibial com- 

30 ponent. 

Figure 8(b) is a section taken on the line A-A in Fig- 
ure 8(a) but with the anchoring pegs omitted. 
Figure 9(a) is a plan view of a further embodiment 
of tibial component and Figure 9(b) is a view taken 

35 on the line A-A in Figure 9(a), and 

Figure 10 is a view similar to Figures 7(b), 8(b) and 
9b) of a modified tibial component showing alterna- 
tive ways of guiding the plastics component. 
Figure 11 is a plan view of another embodiment of 

40 the tibial component. 

Figure 11(b) is a section taken on the line X-X in 
Figure 11 of the tibial base plate, 
Figure 11(c) is a plan view of the plastics meniscal 
component intended to be supported on the tibial 

45 base plate of Figure 11 (a). 

Figure 11(d) is a section taken on the line Y-Y in 
Figure 11(c), 

Figure 11(e) is a plan view showing the plastics me- 
niscal component mounted on the metal base plate, 
50 Figure 1 2(a) is a plan view of a further embodiment 
of the tibial base plate, 

Figure 12(b) is a view of the base plate of Figure 12 
(a) seen from the anterior side, 
Figure 1 2(c) Is a plan view of a meniscal component 
55 mounted on the base plate of Figure 12(a), 

Figure 13(a) is a plan view of a still further embod- 
iment of a tibial component showing a plastics me- 
niscal component supported by a tibial platform. 
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Figure 13(b) is a similar view of a modified form of 
the embodiment of Figure 13(a) in which the tibial 
ptate Incorporates a posterior medial stop, 
Figure 14 shows a tibial component in accordance 
with the invention In which the guide rail is replaced 
by a guide stud, 

Figure 15 is a plan view of a further embodiment of 
a tibial platfomri in accordance with the invention, 
Figure 1 5a is an elevation in the direction of the ar- 
row X in Figure 15, 

Figure 15b Is a plan view of the meniscal compo- 
nent, 

Figure 1 5c is a sectional view on the line B-B in Fig- 
ure 15b, 

Figure 15d is an elevation of the T-shaped stud on 
an enlarged scale, 

Figure 15e is a sectional view of the slot in the me- 
niscal component on a similar scale to Figure 15d, 
and 

Figure 15f is a pair of sectional views taken on the 
lines L & M in Figure 15c. 

[0021] Figure 1 of the accompanying drawings shows 
a sagittal view of the natural knee at different flexion an- 
gles - 0 to 120° in thirty degree steps. The distal end 1 
of the femur 2 can be seen to have a larger radius than 
the posterior 3. At zero degrees flexion, the larger radius 
distal end 1 contacts the top of the tibia 4, resulting in 
greater confonnrty and a greater area of contact. Other 
structures Increase the contact area, notably the menis- 
ci, which are deformable discs Interposed between the 
femoral and tibial condyles. When the knee is flexed, 
the femoral-tibial conformity is reduced, which would re- 
duce the contact area and result in high contact stress- 
es. However, the deformable menisci take up the shape 
between the femoral and tibial surface and once again 
spread the load. If the menisci are removed for Injury, in 
later years, there is an Increased chance of osteroarthri- 
tis. 

[0022] The knee displays both laxity (which can be 
termed freedom of motion) and stability, which is the 
control of displacements and rotations to within accept- 
able limits. Laxity can Include linear or rotational trans- 
lation In any of the three mutually perpendicular coordi- 
nate axes. For purposes of the invention, laxity is only 
considered in anterior-posterior displacement, medial- 
lateral displacement and internal-external rotation, 
these being the most significant. The anterior-posterior 
stability is provided mainly by the cruciate ligaments. 
The anterior cruciate 5 can be seen in Figure 1 , espe- 
cially at the higher flexion angles. Rotational stability is 
provided by a combination of the cruciate and collateral 
ligaments. The muscles also play an Important role in 
providing stability. The joint surfaces contribute to sta- 
bility as force Is applied across the joint, due to the slight 
dishing of the surfaces and the deformability of the ar- 
ticular cartilage. The laxity is due to the elastic extensi- 
bility of the ligaments, the joint surfaces, and other soft 



tissues surrounding the joint. 
[0023] The patella is an important bone which trans- 
mits the force between the quadriceps and the upper 
tibia. In broad terms it can be regarded as a pulley, slid- 
5 ing up and down on the front of the femur. The patella 
fits closely into a groove on the front of the femur, such 
that the contact areas are broad bands across the width 
of the patella. Beyond about 90 degrees of flexion, the 
contact splits into two parts as the patella straddles the 
intercondylar groove. 

[0024] When a condylar replacement is introduced 
(Figure 2), a femoral component 20 is attached to the 
end of the femur and a tibial component 21 to the upper 
part of the tibia. Normally, the ends of the femoral con- 
dyles are resected and shaped to receive the femoral 
component and held in place with bone cement and/or 
pegs extending into the condyles. The collateral and 
cruciate ligaments can be preserved by providing a slot 
22 in the femoral component, although In most designs, 
either the anterior is resected, or both cruciates are re- 
sected. The patella 23, either the natural patella or a 
replacement, fits into the groove 24. When the knee is 
flexed with conventional prostheses, there is now a dis- 
tinct tack of conformity between the femoral and tibial 
surfaces, with the result that the contact stresses on the 
plastic surface are high, leading to failure due to break- 
down of the plastic in many cases. 
[0025] Prior designs suffer from a number of prob- 
lems; for example there is no meniscus to spread the 
force as in the nomnal knee. If the anterior cruciate Is 
resected, there should ideally be a posterior upsweep 
of the tibial plastic surface to compensate, and if the pos- 
terior cruciate is resected also, an anterior upsweep is 
needed. In angles of flexion beyond about 90 degrees, 
there are two separate contacts on the patella compo- 
nent, leading to high stresses and defomiation, and also 
sometimes 'catching*. 

[0026] A typical femoral component is shown in Fig- 
ure 3(a). The condylar surfaces 31 resemble the ana- 
tomical, especially in the sagittal view, and there is a cut- 
out or slot 32 for one or both cruciate ligaments. A patella 
groove 33 is continuous down to the cut-out 32 after 
which It splits. The larger femoral component in Figure 
3(b) now has continuous surfaces throughout, including 
the patella groove, but Is otherwise the same. Such a 
configuration requires resection of both cruciate liga- 
ments. The femoral shape is then used to computer- 
generate a tibial surface 35, based on input laxity re- 
quirements in anterior-posterior displacement and inter- 
nal-external rotation. A computerised method of gener- 
ating tibial surfaces is described in US Patent No. 
4822365. The new femoral shape has two advantages. 
First, the contact on the tibial surface can now be spread 
over the entire width of the tibial surface, thus increasing 
the contact area. Second, the patella has a continuous 
track, and can maintain a broad contact area throughout 
motion, without a split of the contacts at higher flexion. 
However, there is still the disadvantage that the radius 
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of curvature of the distal femur is greater than the pos- 
terior, such that once flexion Is initiated, the smaller fem- 
oral radius contacts the tibia giving a reduction In contact 
area. 

[0027] Figures 4(a) and 4(b) shows one solution to 
this problem. Here, the radius of the posterior portion 41 
of the femoral component has been carried round to the 
distal femur 42 . Now there Is a constant radius R for con- 
tacting the tibial surface 43. A surface computer-gener- 
ated with this component is clearly more dished than the 
previous component and provides an increase in the 
contact area throughout The reduction in the contact 
stresses are calculated to be significant. Another benefit 
of the new surfaces is the enhanced stability. In the sur- 
faces of Figure 3, it can be imagined that the flexed fe- 
mur can slide forwards on the tibia with relatively little 
resistance. However, in Figure 4, the anterior sliding is 
much more restricted because of the steeper slope of 
the anterior tibial surface. 

[0028] Certain characteristics of this design form are 
illustrated in Figure 5 which shows sagittal views of a 
standard design (Figure 5(a)) and a further design, (Fig- 
ures 5(b) and 5(c)). The differences in the distal femoral 
radii can be clearly seen. This change in distal radius 
has three consequences. More resection of anterior 
bone is needed for installation, although this is not a se- 
rious problem. The second problem is that the patella 
mechanics are altered. An important parameter of pa- 
tella function is the lever ami, because this helps to de- 
termine quadriceps efficiency. With the knee at zero 
flexion, the lever arms are similar, but in mid-flexion 
(around 45 degrees), it can be appreciated that the lever 
arm of the design on the right will be reduced. This is 
not a significant problem, since a convenient remedy is 
to treat the bearing surfaces and patella surfaces as 
separate. The patella surface would then protrude as 
normal, in between the bearing surfaces. Such a solu- 
tion reduces the width of the main bearing areas and 
may not represent an overall advantage. A final charac- 
teristic is that the femoral-tibial contact point is more 
posterior than normal. This has the advantage of im- 
proved quadriceps efficiency, as noted, but may result 
in upwards tilting of the front of the tibial component. If 
necessary, the position of the bottom of the curvature 
on the tibial surface could be moved anteriorly by 2-3mm 
which would alleviate this problem. 
[0029] An Improvement to the patelfo-femoral contact 
is apparent from Figure 5. The normal dome-shape (Fig- 
ure 5(a)) has high conformity when seen in the overhead 
view (Figure 6), but low conformity in the sagittal view. 
Several experimental and theoretical studies has shown 
that the angle through which the patella rotates relative 
to the femoral component in the sagittal plane is within 
10 degrees (Figure 5(b) and 5(c)). This means that a 
high degree of conformity can be designed into the pa- 
tella with no loss in freedom of motion. The new sagittal 
profile of the patella is shown dotted in Figure 5(d). As 
can be seen, Instead of having a continuous convex 



shape in sagittal view, it has a flattened inner face 51 
and outwardly extending surfaces 52 (Figure 6), giving 
greater confomnity with the sides of the patella groove 
53. Such increase in conformity leads to greatly reduced 
5 contact stresses. A consequence of such a design is 
that If surgical placement is rotationally InconBct, there 
would be restriction of motion. However, the curvatures 
can be adjusted to allow for an appropriate margin of 
error. 

[0030] The above design fomi is most suitable when 
the anterior and posterior cruciate ligaments are resect- 
ed. In this case, there will still be sufficient anterior-pos- 
terior laxity (approximately 5 mm total) and rotational 
laxity (+ - 12 degrees), without restriction from taut lig- 
aments. Such laxity will also be sufficient for activities 
of everyday living. The disadvantage is that the compo- 
nents are relied upon for stability, and in the long run, 
this may lead to problems with the fixation of the com- 
ponents to the bone. In addition, resection of the cruci- 
ates is believed to reduce the proprioceptive response 
of the knee with consequent compensatory gait pat- 
terns. A further disadvantage is that extremes of motion 
which occur during more demanding activities may be 
restricted, a possible disadvantage to younger or active 
patients. One approach to this problem is to use a me- 
niscal bearing type of arrangement, already embodied 
in several designs, notably the ICS New Jersey, the Ox- 
ford, the Minns, and the Polyzoldes - see US Patents 
Nos. 4340978 and 4085466. In these designs, anterior- 
posterior translation and internal-external rotation is 
completely unrestricted, except by impingement of the 
plastic bearing pieces onto capsular soft tissue at the 
anterior and posterior of the tracks. An important restric- 
tion to the designs however is that both the anterior and 
posterior cruciate ligaments are required, otherwise the 
stability is insufficient and the plastic bearings can dis- 
locate. 

[0031] At least two of the designers of the above- 
named devices have considered the distal-posterior ra- 
dius problem of the femoral component. If the radii were 
different, as in Figure 3, then the main advantage of the 
meniscal bearing concept, complete contact and low 
stresses, would be lost. US Patent No. 4,340,978 shows 
the meniscal bearing concept. In Figures 1 and 3 of this 
US Patent, the Oxford scheme Is shown in US Patent 
No. 4,085,466. A uni-condylar femoral component has 
a spherical radius, but does not carry up into a patella 
flange. The New Jersey design opts for smaller radii 
posteriorly than distally (Figure 22), and illustrates the 
loss of full confomriity in flexion In Figure 33. 
[0032] One further improvement provided by the 
present invention is to provide for sufficient anterior-pos- 
terior and rotational stability so that the prosthesis can 
be used with or without the cruciate ligaments, and to 
provide complete femoral-tibial conformity throughout 
the entire range of flexion. In essence, it consists of mak- 
ing the polished metal platfomi for supporting the plastic 
bearing piece or pieces concave when seen in the sag- 
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ittal view. The effect will be to offer steadily increasing 
resistance to displacement away from the neutral posi- 
tion. In this respect, the stability and laxity characteris- 
tics can be made similar to that of a normal knee, or to 
a usual type of condylar prosthesis. The schematic 
views (Figure 7(a) shows the overall arrangement seen 
in plan view, with a metal plate or platform 71 , for attach- 
ment to the tibia, having a polished cylindrical surface 
on the top of the plate and a plastic bearing component 
72 which slides on the polished surface. The femoral 
condylar surfaces are intended to have a constant sag- 
ittal radius in the region which articulates against the 
plastic surface, and conform closely with the tibial sur- 
face in both frontal and sagittal planes. An importantfea- 
ture is that the radius of the plastic surface is smaller 
than that of the cylindrical surface. The cylindrical shape 
of the bearing surfaces is shown in Figure 7(b) in which 
R2 is greater than R^. Figure 7(c) shows the medial-lat- 
eral section and a central fixation peg 73 and anti-rota- 
tion pegs 74 to prevent the platfonm 71 rotating on the 
tibia. 

[0033] For a one-piece plastic component of the kind 
shown in Figures 7(a) - 7(c), rotation is not possible with- 
out loss of complete contact on the cylindrical surfaces. 
However, anterior- posterior displacement is possible. 
The arrangement providing anterior-posterior motion 
from a one-piece plastics tibial bearing component is 
shown in Figures 8(a) and 8(b) The metal platform 81 
supports a plastics bearing component 82 which is guid- 
ed for anterior-posterior motion on a rail 83 fixed or in- 
tegral with the platform 81. The platform may be curved 
in the sagittal plane as shown in Figure 7(b) or be planar. 
It may be convenient to constrain anterior-posterior mo- 
tion within limits by providing suitable stops, e.g by 
means of an upstanding post 84 secured to the platform 
and an elongated hole 85 in the bearing pad 82. Thus, 
the pad 82 may move freely in an anterior-posterior di- 
rection into the post 84 abutting one of the ends of the 
elongated hole. An alternative method of providing 
stops is indicated in dotted lines in Figure 8(a) in which 
the recess in the plastics meniscus component 82 has 
a wall 86 against which the end face of the rail 83 abuts 
to limit the anterior-posterior movement in one direction. 
[0034] Separate plastics pads 91,92 (see Figures 9 
(a) and 9(b)) are an alternative arrangement supported 
on a common metal platfomi 93. Linear guidance is 
achieved by a metal rail 94, leaving a small clearance 
between the pads and the rail. Again, the bearing sur- 
face between the platform and the pads may be curved 
or planar. For two separate plastic components, both an- 
terior-posterior translation and internal-external rotation 
are possible. For the latter, for bearing surfaces spaced 
apart 48 mm, only 0.8 mm inwards motion per side is 
needed to accomniodate up to about + - 15 degrees of 
rotation. 

[0035] Alternatively, the tibial platform may be flat and 
this has certain advantages including an easier con- 
struction for providing a-p sliding movement in conjunc- 



tion with rotational movement. When flat tibial platforms 
are employed, a highly confonning femoral condylar 
bearing surface and con-esponding meniscal compo- 
nent preferably completes the prosthesis. While it is 

5 possible to provide for guide means to project from the 
meniscal component and engage in a corresponding re- 
cess in the tibial platform, it is prefenred to design the 
guide so as to be upstanding firom the piatfomn, e.g. on 
a rail or post and to engage in a slot or recess in the 

10 meniscal component. Conveniently, the guide means is 
located in the region of the centre line of the platform 
and aligned for a-p sliding movement. 
[0036] Different ways can be envisaged to engage the 
plastic components, such as by T-shaped metal rails, 

15 under which a plastic lip is captured. This is Illustrated 
in Figure 10, which is a view similar to Figure 7(c). A 
tibial bearing pad 101 is supported for sliding anterior- 
posterior motion on platfomi 103 The pad 101 is trapped 
and guided by rail 102 having a T-shaped profile sec- 

20 tion Figure 10 also shows an alternative or additional 
trapping and guidance means by one or more lateral 
guides 104 having inwardly turned projections 105 
which engage in slots in the plastics pad. A central guide 
rail is preferred since this is less prone to jamming. 

25 [0037] Refening to Figures 1 1 (a) and 1 1 (b), these Fig- 
ures show a top and front view respectively of the metal 
base plate 201 of the tibial component and indicates a 
rail member 202 which provides for guiding the meniscal 
component 203 thereon. As can be seen in Figure 11 

30 (a), the rail member is tapered anterioriy and posterioriy 
so as to allow the meniscal component to rotate within 
limits on the tibial plate, as Indicated by the angle A. 
[0038] Figures 1 1 (c) and 1 1 (d) show respectively top 
and front views of the plastics meniscal component, and 

35 it will be seen that the meniscal component includes a 
parallel groove 204 which is T-shaped in section and 
extends anteriorly and posteriorly of the meniscal com- 
ponent. The groove or slot is open at both ends (i.e. pos- 
terioriy 205 and anteriorly 206) but may, in some em- 

40 bodiments, be closed anterioriy. The rail slides within the 
T-shaped groove or slot in the meniscal component 
and the arms of the T preven.t the meniscal component 
lifting off from the base plate and dislocating from the 
prosthesis. 

45 [0039] Figure 11(e) is a superimposed view of the me- 
niscal component on the metal base plate and it will be 
seen that the meniscal component is smaller in overall 
area than the metal base plate in the a-p direction. This 
allows movement in the a-p direction without losing sup- 
so port from the metal base plate. In general, the tibial com- 
ponent is designed so that the bias is for more posterior 
sliding movement to allow for the desired roll back of the 
joint in normal flexion. 

[0040] The parallel T-shaped groove or slot In the 

55 meniscal component allows the plastic meniscal com- 
ponent to slide in an a-p direction on the metal base 
plate, and to rotate through an angle A as shown in Fig- 
ure 11(b). The width of the rail is such that it is always 
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trapped in the upper slot of the plastics component even 
at full rotation. 

[0041] Referring to Figure 12. this shows a variation 
of the arrangement shown In Figure 11. 
[0042] Figures 12(a) and 12(b) are respectively top 
and front views of the metal base plate 301 and it will 
be seen that the arrangement is generally similar to that 
shown In Figure 11 , except that the metal guide rail has 
an elliptically shaped cup portion 302 which fits in a cor- 
responding slot in the meniscal component. The slot 304 
in the meniscal component 303 Is slightly wider than the 
minor diameter of the elliptically shaped guide rail, so 
that this allows for some rotation of the meniscal com- 
ponent on the base plate through an angle A in each 
direction. The metal base plate also includes stops 305 
& 306 on the posterior lobes which prevent the meniscal 
component rotating more than a predetemnined amount, 
as well as limiting the sliding movement posteriorly. In 
a preferred embodiment, the metal stop is provided only 
on the medial side so as to bias the rotation about an 
axis medially displaced fi;om the centre line C-L of the 
platform. 

[0043] Further embodiments are shown in Figures 1 3 
(a) and 1 3(b) and 1 4 of the accompanying drawings. Re- 
ferring to Figures 13(a) and 13(b), these show a menis- 
cal plastics 403 component which is guided for move- 
ment on a rail 402 extending in the a-p direction and 
upstanding from a platfonm 401 . As can be seen, instead 
of tapering the rail to allow rotational movement of the 
meniscal component on the platfomi in Figures 13(a) 
and 13(a), the rail is rectilinear and the slot 404 is re- 
lieved anteriorly and posteriorly to provide limited rota- 
tional freedom. The geometry of the slot in Figures 13 
(a) and 13(b) provides for an external rotation of about 
10* and an Intemal rotation of about 5**. 
[0044] The structure shown In Figure 13(b) differs 
from that shown In Figure 13(a) In that the slot 404 in 
the meniscal component 403 is blind at one end 406, 
which limits the posterior displacement of the compo- 
nent. Also, an upstanding abutment 407 is provided on 
the medial posterior side of the tibial plate, to limit medial 
roll back and to Induce rotation about a medially dis- 
placed axis. 

[0045] The arrangement shown in Figure 14 accord- 
ing to the invention is generally similar to that shown in 
Figure 13(b), except that the rail is replaced by a peg 
408 upstanding from the platform and fitted with a cir> 
cular cap 409 for trapping the meniscal component on 
the platform. The platform then is guided for movement 
in the a-p direction by relative sliding movement of the 
peg in the slot 404 in the meniscal component. Posterior 
displacement Is limited by :the blind end 406 in the slot 
in the meniscal component and rotation of the compo- 
nent on the platform is limited by the single posterior 
medial abutment 407. In a modified embodiment, the 
slot 404 may be blind at the other end so that anterior 
displacement is limited by the blind end. It will be appre- 
ciated that restricting motion of the meniscal component 



posteriorly by provision of the blind end or stop 406 com- 
pensates for resection of the anterior cruciate ligament. 
Similarly, restricting motion anteriorly by provision of the 
stop 407 compensates for loss of the posterior cruciate 
5 ligament. Similar compensation is achieved by provision 
of suitable stops in the other embodiments Illustrated 
herein. 

[0046] Since in the embodiments of Figures 1 3(b) and 
14 a stop Is provided only on the medial side of the plat- 
form, the tibial components need to be handed for left 
and right legs. One possible way of overcoming this 
problem would be to provide holes In the medial and lat- 
eral sides of the tibial plates and fixing means so that 
the surgeon or his assistant could fit the abutment into 
the appropriate side of the plate before fitting the pros- 
thesis. 

[0047] Refemng to Figures 15 and 15a. a generally 
asymmetrical tibial platfomi is shown In this embodi- 
ment, which may avoid the need for different manufac- 
turing processes for the left and right knees. An upstand- 
ing 'mushroom' shaped stud 601 is located on the centre 
line of the platfonn 602 (although it could be displaced 
slightly medially). A posterior abutment 603 is fomied 
on the medial side of the platform in order to limit pos- 
terior sliding motion on the medial side. As can be seen, 
the abutment is rounded so that the meniscal compo- 
nent moves smoothly over its surface. 
[0048] Theanterioredgeof the platfonn isfonmed with 
an upstanding rail 604. The purpose of this rail is to pro- 
vide further security for the meniscal component by lim- 
iting rotation In extension. This may be particularly de- 
sirable where cruciate ligaments have been resected 
because it gives more stability to the prosthesis. 
[0049] As in the embodiment of Figure 1 4. the menis- 
cal component is formed with a slot 605. However, in 
the embodiment of Figure 15b etc., the slot is open in 
the anterior direction 620. The blind end of the slot 606 
provides a stop for limiting anterior sliding movement of 
the meniscal component 607 on the tibial platfonn. As 
can be seen from Figure 15b. the meniscal component 
Is formed with a recess 608, having a flat surface 610 
for engaging the rounded surface of the stop 603 on the 
platform. 

[0050] Because of the position of stops 603 and 604. 
the stud 601 and the slot 605. it may be necessary to 
rotate the meniscal component in order to fit it to the 
stud. Alternatively, the slot may be designed so that the 
stud is a snap fit in the slot. 

[0051] As can be seen in Figures 15d and 15e, the 
stud has a rounded top surface and comer 608, and a 
flat surface 609 to the cap portion 610. This gives more 
contact with the surface 111 of the groove 612. The di- 
mensions of the stud and slot are such that there is a 
gap of about 0.1 to 0.3 mms between the stud and the 
slot giving a slight looseness and freedom of motion, 
[0052] It will be seen that the tibial base plate 301 in 
Figure 12(a) has a cut-away portion 310 at the posterior 
side. This cut-away portion provides space for the cru- 
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date ligaments where these are retained. Similar cut- 
away portions are provided in the tibial plates shown in 
Figures 14 and 15. 

[0053] In the embodiments shown in Figures 13, 14 
and 15, the meniscal component Is assymetric about the 5 
centre line C-L. This ensures that when the meniscal 
component rotates about a medially displaced axis, any 
ligaments which extend through the posterior cut-away 
portion in the tibial base plate are not trapped between 
the meniscal componentand the base plate. io 
[0054] In the construction described above the femo- 2. 
ral components and tibial metal platform are made from 
a metal acceptable for use for implantation in the human 
body. Examples are cobalt-chromium and titanium al- 
loys and stainless steels. The artificial patella (where is 3. 
present) and/or the plastics bearing components may 
be made from any biocompatible material capable of 
withstanding the imposed loads and providing appropri- 
ate bearing properties when in contact with a polished 
metal surface. Preferably, the plastics material should 20 4. 
exhibit low friction properties under these conditions. 
Examples of suitable materials are ultra-high molecular 
weight polyethylene or acetal copolymers. 
[0055] The femoral component may be modified as 5. 
described in PCT Patent Application No. PCT/ 25 
GB94/01047, which describes a knee prosthesis in 
which the femoral component has a high degree of con- 
fomiity with the meniscal component. 

6. 

30 

Claims 



1. A prosthesis for knee replacement which compris- 
es:- 



35 7. 



(a) a femoral component having a pair of con- 
dylar bearing surfaces (31,32); 

(b) a tibial component (301,401,602) Including 
a tibial platform; 

(c) a meniscal component (303,403,607) locat- 40 

ed between the femoral and tibial components 8. 
for transmitting a load therebetween, said me- 
niscal component having depressions for re- 
ceiving the condylar surfaces, and being ar- 
ranged for sliding movement in a generally an- 45 9. 
terior-posterior (A-P) direction on said tibial 
platform; and 

(d) guide means (302,408,601) associated with 
said platform and comprising a first projection 
engaging in the meniscal component between so 
said depressions, wherein said meniscal com- 
ponent is guided for sliding movement in an an- 
terior-posterior (A-P) direction, and wherein ro- 
tational movement of said meniscal component 

is limited by a second projection (407,603,604) 55 
on the tibial platform, characterised In that the 
first projection is a post and cap which is sub- 
stantially 'T"-shaped in cross-section and en- 



gages for sliding motion in a correspondingly 
shaped slot (404,605) formed within the menis- 
cal component so that the meniscal component 
is restrained from lifting off the tibial platfonm, 
the slot being open at one end to permit entry 
of the post and cap and closed at the other 
(406,606), and limits sliding motion of the me- 
niscal component in the anterior or posterior di- 
rection. 

A prosthesis according to claim 1 wherein the cap 
(409,610) is substantially circular when viewed in 
plan. 

A prosthesis as claimed in any one of the preceding 
claims wherein the post is positioned on said tibial 
platform substantially on its centre line (L-C) ex- 
tending in the A-P direction. 

A prosthesis as claimed In any one of the preceding 
claims wherein the guide means is a snap fit in the 
slot. 

A prosthesis as claimed in any one of the preceding 
claims wherein the slot is open at one end (620) to 
facilitate fitting of the meniscal component on the 
guide means. 

A prosthesis as claimed in any one of the preceding 
claims wherein the tibial base plate includes an an- 
terior projection (604) positioned to limit anterior 
sliding movement of the meniscal component on the 
tibial base plate. 

A prosthesis as claimed in anyone of the preceding 
claims wherein the tibial base plate includes a pos- 
terior projection (407,603) positioned to limit poste- 
rior sliding movement of the meniscal component 
on the tibial base plate. 

A prosthesis as claimed in claim 8 wherein the pos- 
terior projection Is located on said tibial platform me- 
dially of its centre line extending in the A-P direction. 

A prosthesis as claimed in any one of the preceding 
claims wherein each said condylar bearing surface 
has an anterior portion, a posterior portion and a 
distalmost point therebetween, wherein the radius 
of the bearing surface in each sagittal section is 
substantially constant from posterior to a point more 
anterior than the distalmost point, and the bearing 
surfaces in the respective sagittal sections of the 
condylar surfaces and the corresponding meniscal 
depressions being substantially continuous from 
posterior to anterior, whereby contact can be main- 
tained across a substantial width of the condylar 
surface throughout the range of flexion. 
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10. A prosthesis as claimed in any one of the preceding 
clainris in which the tibial platfonn and the menlscal 
component are cut away posteriorly to provide 
space for cruciate ligaments. 

11 . A prosthesis as claimed In any one of the preceding 
claims wherein the tibial platfonn and femoral com- 
ponent are of metal and the meniscal component is 
a plastics material. 

12. A prosthesis as claimed in claim 11 wherein the 
plastics material is of polyethylene. 



Patentanspruche is 

1. Knieersatzprothese, umfassend: 

(a) eine femorale Komponente mit einem Paar 
condylarer Lagerflachen (31 , 32); 20 

(b) eIne tiblale Komponente (301, 401, 602) mit 
einer tibialen Plattfonm; 

(c) eine meniscale Komponente (303, 403, 
607), angeordnet zwischen der femoralen und 
der tibialen Komponente, zum Ubertragen el- 25 
ner Last zwischen diesen beiden, wobel die 
meniscale Komponente Senken zum Aufneh- 
men der condylaren Flachen aufweist und im 
Hinblick auf eine Gleitbewegung in einer Im we- 
sentlichen Vonwarts-RQckwarts (A - P) - Rich- 30 
tung auf der tibialen Plattform gestaltet 1st; und 

(d) Fuhmngsmlttel (302, 408. 601). die der 
Plattfomi zugeordnet sind und einen ersten 
Vorsprung aufweisen, der zwischen den Sen- 
ken in die Meniscal- Komponente eingreift, wo- 35 
bei die meniscale Komponente in einer Vor- 
warts-Ruckwarts (A - P)-Rlchtung gleltend ge- 
fuhrt ist, und wobei eine Drehbewegung der 
meniscalen Komponente durch einen zwelten 
Vorsprung (407, 603, 604) auf der tibialen Piatt- 4o 
form beschrankt ist, dadurch gekennzeich- 
net, daft der erste Vorspmng ein Zapfen mit ei- 
ner Kappe ist, die einen im wesentlichen T-for- 
mlgen Querschnltt aufweisen und zwecks 
Gleitbewegung in einen entsprechend gestal- 45 
teten Schlitz (404, 605) eingrelfen, der der me- 
niscalen Komponente angeformt Ist, so dad die 
meniscale Komponente am Abheben von der 
tibialen Plattform gehindert ist, wobel der 
Schlitz an einem Ende offen ist, um das EInfuh- 50 
ren von Zapfen mit Kappe zu eriauben, und am 
anderen Ende (406. 606) geschlossen ist, und 

die Gleitbewegung der meniscalen Komponen- 
te In Vorwarts-Ruckwarts-Richtung begrenzt. 

55 

2. Prothese nach Anspruch 1 , wobei die Kappe (409, 
610) in Draufsicht im wesentlichen kreisfdmilg Ist. 



3. , Prothese nach einem der vorausgegangenen An- 
spruche, wobel der Zapfen auf der tibialen Plattfonn 
im wesentlichen auf deren MIttellinie (L - C) ange- 
ordnet ist, die sich In Vonwarts-Ruckwarts-Rlchtung 
erstreckt. 

4. Prothese nach einem der vorausgegangenen An- 
spruche, wobel das Fiihrungsmittel ein Schnapp- 
sitz im Schlitz ist. 

5. , Prothese nach einem der vorausgegangenen An- 
spruche, wobei der Schlitz an einem Ende (620) of- 
fen ist, um das Einpassen der meniscalen Kompo- 
nente am Fuhrungsmittel zu erieichtem. 

6. Prothese nach einem der vorausgegangenen An- 
spruche, wobei die tiblale Basisplatte einen vorde- 
ren Vorsprung (604) aufweist, der derart angeord- 
net Ist, dafi er die Vonwartsbewegung der menisca- 
len Komponente auf der tibialen Basisplatte be- 
grenzt. 

7. Prothese nach einem der vorausgegangenen An- 
spriiche, wobel die tiblale Basisplatte einen niick- 
wartlgen Vorsprung (407, 603) aufweist, der derart 
angeordnet ist, da(i er die ruckwartlge Gleitbewe- 
gung der meniscalen Komponente auf der tibialen 
Basisplatte begrenzt. 

8. Prothese nach Anspruch 8, wobei der ruckwartlge 
Vorsprung auf der tibialen Plattform In der MItte der 
MIttellinie angeordnet ist, die sich in Vorwarts-Ruck- 
wSrts-Richtung erstreckt. 

9. Prothese nach einem der vorausgegangenen An- 
spruche, wobel jede der condylaren Lagerflachen 
einen vorderen Tell, einen ruckwartigen Tell und ei- 
nen am weitesten entfernten Punkt dazwischen 
aufweist, wobei der Radius der Lagerflache in je- 
dem sagittalen Schnitl im wesentlichen konstant ist 
von hinten zu einem Punkt der welter vorn liegt, als 
der am weitesten entfernte Punkt, wobei die Lager- 
flachen In den entsprechenden sagittalen Schnitten 
der condylaren Flachen und die entsprechenden 
meniscalen Senken von hinten nach vom im we- 
sentlichen kontinuierilch veriaufen, wobei ein Kon- 
takt uber im wesentlichen die gesamte Breite der 
condylaren Flache auf dem gesamten Beugebe- 
reich erhalten bleibt. 

10. Prothese nach einem der vorausgegangenen An- 
spruche, wobei die tiblale Plattform und die menis- 
cale Komponente hinten weggeschnitten sind, um 
Raum fur Kreuzbander zu schaffen. 

11. Prothese nach einem der vorausgegangenen An- 
spruche, wobei die tiblale Plattfonn und die femo- 
rale Komponente aus Metall, und die meniscale 
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Komponente aus Kunststoff bestehen. 

12. Prothese nach Anspruch 11. wobei der Kunststoff 
Polyethylen ist. 



Revendications 

1. Prothese destin^e au remplacement d'un genou, 
qui comprend : 

(a) un composant femoral comportant una pai- 
re de surfaces d'appui condyliennes (31, 32), 

(b) un composant tibial (301 , 401 , 602) compre- 
nant une plate-fonne tibiale, 

(c) un composant de m6nisque (303, 403, 607) 
situ§ entre les composants femoral et tibial des- 
tine a transmettre une charge entre ceux-cl, le- 
dlt composant de m§nisque comportant des 
creux destines a recevoir les surfaces condy- 
liennes, et 6tant disposes en vue d'un mouve- 
ment gllssant dans une direction sensibiement 
ant6rieure-posterieure (A-P) sur ladite plate- 
forme tibiale, et 

(d) un moyen de guidage (302, 408, 601) asso- 
cle a ladite plate-forme et comprenant une pre- 
miere saillie venant en prise avec le composant 
de menisque entre lesdits creux, dans lequel 
ledrt composant de menisque est guide en vue 
d'un mouvement gllssant dans une direction 
anterieure-posterieure (A-P), et dans iequel un 
mouvement de rotation dudit composant de 
menisque est limits par une seconde saillie 
(407, 603, 604) sur la plate-forme tibiale, ca- 
racterise en ce que la premiere saillie est une 
colon ne et une coiffe qui est pratlquement en 
forme de T" en section transversale et s'enga- 
ge en vue d'un mouvement glissant dans une 
fente de forme conrespondante (404, 605) for- 
m6e d rint6rieur du composant de menisque de 
sorte que le composant de menisque est em- 
peche de se soulever de la plate-fonne tibiale. 
la fente etant ouverte d une extremite afin de 
permettre I'entree de la colonne et de la coiffe 
et ferm6e d I'autre (406, 606), et limite le mou- 
vement glissant du composant de menisque 
dans la direction ant^rieure ou post6rieure. 

2. Prothese selon la revendication 1, dans laquelle la 
coiffe (409, 610) est pratlquement circulaire lors- 
qu*elle est observ^e en plan. 

3. Prothese selon I'une quelconque des revendica- 
tions pr§cedentes, dans laquelle la colonne est po- 
sitionh^e sur ladite plate-forme tibiale pratlquement 
sur son axe central (L-C) s*6tendant dans la direc- 
tion A-P. 



4. Prothese selon I'une quelconque des revendica- 
tions prec6dentes, dans laquelle ie moyen de gui- 
dage est un bouton encliquet6 dans la fente. 

5 5. Prothese selon I'une quelconque des revendica- 
tions prec6dentes, dans laquelle la fente est ouver- 
te d une extr6mlt6 (620) afin de faclliter I'insertion 
du composant de m6nisque sur le moyen de guida- 
ge. 

10 

6. Prothese selon I'une quelconque des revendica- 
tions pr^cedentes, dans laquelle la plaque de base 
tibiale comprend une saillie anterieure (604) posi- 
tionnee afin de limiter un deplacement glissant an- 

^ 5 t^rieur du composant de menisque sur la plaque de 
base tibiale. 

7. Prothdse selon I'une quelconque des revendica- 
tions precedentes, dans laquelle la plaque de base 

20 tibiale comprend une saillie posterieure (407. 603) 
positionnee afin de limiter un deplacement glissant 
post§rleur du composant de menisque sur la plaque 
de base tibiale. 

25 8. Prothese selon la revendication 8, dans laquelle la 
saillie posterieure est situee sur ladite plate-forme 
tibiale m^dialement par rapport d son axe central 
s'etendant dans la direction A-P. 

30 9. Prothese selon I'une quelconque des revendica- 
tions pr§c§dentes, dans laquelle chaque dite surfa- 
ce d'appui condylienne comporte une partie ante- 
rieure, une partie posterieure et un point le plus dis- 
tal entre celles-ci, dans laquelle le rayon de la sur- 

35 face d'appui dans chaque section sagittale est pra- 
tlquement constant depuls I'arriere d'un point plus 
anterieur que le point le plus distal, et les surfaces 
d'appui dans les sections sagittales respectlves des 
surfaces condyliennes ainsi que les creux pour le 

40 menisque con-espondants etant pratlquement con- 
tinus depuis I'arriere vers I'avant, d'ou il resulte 
qu'un contact peut etre maintenu sur une largeur 
substantlelle de la surface condylienne sur toute la 
plage de flexion. 

45 

10. Prothese selon I'une quelconque des revendica- 
tions precedentes, dans laquelle la plate-fomie ti- 
biale et le composant de menisque sont decoup^s 
sur Tarriere afin de manager un espace pour les II- 

50 gaments crois^s. 

11. Prothese selon I'une quelconque des revendica- 
tions precedentes, dans laquelle la plate-forme ti- 
biale et le composant femoral sont en metal et le 

55 composant de menisque est une matiere plastique. 

12. Prothese selon la revendication 11 , dans laquelle la 
matiere plastique est du polyethylene. 
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